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(54) ORGANICALLY MODIHED LAYERED SIUCIC ACID SALT AND PERMANENT ANTISTATIC 
RESIN COMPOSmON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an organically 
modified layered silicic acid salt capable of uniformly 
dissolving in a non polar solvent, having a sufficient 
thickening effect and uniformly dispersing into a resin 
having a low polarity by containing a specific quaternary 
ammonium ion between the layers of a swelling layered 
silicic acid salt. 

SOLUTION: This organically modified layered silicic acid 
salt having 108-1 01 3Q.cm volume resistivity, 23- 
50&angst; distance between surfaces, 50nm-8jxm 
particle diameter and ^50meq/100g cation exchanging 
capacity, is obtained by reacting a swelling layered silicic 
acid salt having >1013^1.cm volume resistivity and > 
70meq/100g cation exchanging capacity with an organic 
ammonium salt of formula I to III (R1 is a >8C branched 
saturated aliphatic alkyi having at least one >1 C alkyi as 
a side chain; R2 to R4. R7, R8 and R1 2 are each H, or a 
1-2C alkyi; R5, R6 and R9 to R1 1 are each a >8C 
saturated aliphatic alkyi and at least one of them is R1) 

having 0.5-2.0 fold equivalent to the cation exchanging capacity of the layered silicic acid salt to 
contain the organic ammonium ion between the layers of the layered silicic acid salt. 
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iE^4^:i^^^J^3|&^:d5;j^?5£i-a5t^f^8 7%T*fc»9. 3> 

[004 5], m^. n^n(o^mfE^um^^^^ h y 

— ^ — ES-5 1 09 (Shishido Electrostat. .LTD. 
SD \CXm'^Ltzt:i^. 0. 6#"C*>t). ^m^Jh^* 

^^LTMI^brc^mEE^^g^fi. 0. S^^Xh 

30 («4) o i5fejfM^O^R>tco«cBI@^® 

[0046] fSi. W«^te®*c3^KJ^3KL^<^3>ftttOW 

({^m^\^m^^mmt^^(Dmm^x<D^mi^(ow 
^mzmm i :^f§j^ev> u i o '^m(om^<DmT&mm^ 

m^m^ (T RM^n ; JP^ l O O n mCO^>^;^i^b#/c 
40 m ^^h. l»zmMi^^tz\^mm^t^5 0 0nm]^T(O 

2 9cmMW^l^(0^^}:r^y^ 'Tyyi.. ^thh<Dmm 

m. Rxj^mm(ois& (g/cm^ > tf)>^. m^<D^m 

Hi 100mft^{cMLT2 7!;M30Sfila5<D©RitCfc^;i>>S' 

;!»^^*«JC;rc [^ffl (A) ] „ ffe:^, 1^ i: < i :^f&?tc 

V>L 1 0:^flF<7)1S»<OTEM2^K?5>ibx SOOnmEg;^ 

(om.m^mi¥^\z2 0 om^mv. t(D^{z^m^i±m 
50 (^iziufciyc^ftft^tcfc 
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fz^wc&(DMm (2) ^m&ir^ii<Dt^fj:v.tz mm 
(B) ^mmn. :^wm\t^mmmm (d ^^mmi^ 

•9. ^m&m-^ (2) i;^?MU</c^6r^;^5#V^] , 

tt. r*T.^ (A) . (B) (^Sffi^{prtt^>8Sfc-frf^. ^ 10 

Wa^i4^*^^^i^^b'^i^co2?^j:v>L3 oSfi:^ 
iiK (1) (2) (Z>^>»S^aS^Hix'bSSJSi-^^ 

10 0 4 7] mmm ? 

ft^{i:^x^^^#tfcM4^y^^u> (PE) mm r;^ 

^;3{;-fe:^F 2 0 8- 1 J l 0 OfifiSiStC, {b-g^ig^A 3 

^i-ib^±<mmx^jfm. mm^rnvxy^^tzo mmme 20 

t \^m(7):^mxit^^ A<Dmm ^ x(o^mi^^wm u tz 

m^m^VtLtZ^. 0. 2 8?i^ilTT*feofc (^4) o 
[004 8] rn&M 8 

M{fc:^x^»^#tl:$^7jfy ^^^u-^- (pst) tg 

P6 6 6J 1 0 ommm^. it^^A sm&u^mM 
me tmm<o:^mxmmmimvti (2 0 ox:, loor so 

pm) o #^tLyt{k^iK»A->J^y ;^^i^>«J!ga^*& 

mmmmm(Dmm^^mt^\^x^^ . m^x^mm 
^^tzo mmme tmm(D^mxit^mA(Dmm^x<D^ 

10 0 4 9] mmm 9 40 

^Wtt^^tfcSJr^ y n=. h y/^--y^i;?:Il:^-;:^5^U 
>^^S^^*: (ABS^^^g) rh3^.^i:.# 1 ooj 10 

rnxmUiMMX^fz (2 2 0X:. 1 00 r pm) „ 

fzit^mA-ABsmmm^mt. m^x^^mm^i^m 

i^mmmnTr>±<mmx^}^m. 5>tfcLTl^/Lo njs 
me tmm<o:^mxit^(mA<Dmm^x(D^wci^%:nm 
Ltztz^. &,»xh^zt^mmvfto 
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tji^mmm e t mm<D:^&xm^ vtcf^^^^m 4 . 

-To 

[00 5 0] mm^i 10 

^b/cirC^, 9. OX 1 Qit Q - cmXhofc 

1) o »:^^T% {L'&^feA<75«:t>*9(c^k'g^!feB^S:fflv^-5J^Jt 

mm^wc\^x\^^fzo mmme tmm<D:^m:xit^(^ 
B<Dmm^x<D^m^^mmLtitz^. ajf-e^-sr 

O, 5#T*^ofc (^4) , ^fc. ?5fc^tfj^cDf^^>ttO 

xmm i^tzw^^m 4 ^^^-to 
[005 1] mmm 1 1 

mmme tmm(o:^mx\ it'^^c<Dii:mmmi&^^m 

^{^tztZ^^ 8. 4X 1 0»o Q • cm-C*>o^c 

1) o »:v>r% it^^A<Dftt>r) \::it^^C^m\f^^J^ 

m-tmmme t±<mm(D^mx^t^!^c-7i^Vy^xn\i- 
i^^^mmmf^^^mzo #f>ix:/c{b^fec-7Ky :7^d e 

t^m^l^tzo ^fz. ^mEE^Um^»\^LtztZ^. 
O. 5|^?T*fcofc (^4) o ^fc. i^^^BtimcO^i^K-O 

xm:^vtzm^t:^4\z^'r^ 
[00 5 2] mmm 1 2 

mmme tmm(o:^mx\ i\::^^D(Di^m^m^m^m 

^i^tztZ^. 7. 5 X 1 0*0 Q • cm-Cfeofc 

1) c ^^^X\ -fk-g^^feA<oft:bt)Mt:-&^D^ffi^^S|^ 

^nHJg^e ^:fe< mm<D^^xi\:^(^r>-n<vy^ri \f 

i^:ymmm^^^mz. nhtitzit^mo-n^vyti 

mm^wcLxi^tzo mmme tmm(D:^mxi[:^!i^ 
r>(Dmm^x(Di^wc\±^mmi.tztz^^ Bi»x^^z 
t^mmi^tz, ^fz. mmj^w^mm^m^i^tztz^. 

xm^ vftf^^^^ 4 {z^-to 
[00 5 3] mmm 1 3 

mmme tmm(D:^mx. it^<^E<Di^mm^^^^m 

^l^fztZ^. 5. 7X10 10 Q - cmXh^fz 

1) o ftv^-e. it^^A<D{xt:>*)i,zit^i^K^5mmu 

m\^^^)^s^ammme t±< mm(o^^x*it^^K-7i^ 
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2. 2#-e*>oys: (^4) « 

I 0 0 5 4 1 ^ife^J 1 4 

2 y 3/ h/WtO:7 7;^=3tC, r hV^y — yV2 3 4 5J (H 
^fb^^^^ttSi. 2 0 6 ) 200 g^^- 10 

:^^><$r/W^l!S4. Og {MT /U::2—/U 2 mm%) ^tti^^ 

fco 1 o ot:jciSL^ce>. 7KlB;j?f;^Srffltfitf^fflv>-C4 

2 5 0'C^T*#iaLfCo ^<DU&Xi^:^y'r I) yi^T ^> 

( r:7r-^:/D8 6j ?B^tt^^thjEt) lOiig^r 

<^W-r^^HSir ^ >';dS9 5. 4%OMa^itT*^i*bT 

[0 0 5 5] ^5fc^c. #ibttfc^ii$MJiiJi;5Kr/V'=¥ypS^ 
^"TS^Hg^r ^ v-a 5 0 g. yTT'ci eyuryu^i— /v- 

1 7 O g. RUmt^^/i^l 2 5 g 1 y :x h/i^(D:t— 
U—zf\ztti2^^;. 9 OTC{C#ta^, .4 8%Na OH 
;*c»?S 8 2. 5 g 2 ^^-ejIA Sft^^Sr 

[0 0 5 6] (o) ^fir^^tiM^^s^g&Sfb'g'i^ Wl^-g^ife 

I) (omm 

1 tmm<oifm\cxmm^^^thrzmimmmit^^ 

[0 0 5 71 ^yc. ^JS04J6 <i:i5i^(^;^^r% fb^^i 
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^<m^T'#ifci^. mm^w.v.x\^^f^. nmrn^hwrn 

iW^Lit^r^. 2. 9«.^T*$>o^ (^4) . gfe 
# tu ^ CD <D{^a@^^S^>R t/^® S WSfet ^ llig 

[00 5 8] 1 5 

Sf&fi^THJS^iJ 1 i: W^(D-)j^x 9 9. 3 

-g^JsSLfCo l&it^^JUA 0. 6g. 4 8%NaO 

H7K^?Kl8. 6 g^ffiV^Sft!ll^^r|l^g0^Jl ^(^^(7) 

(;^;^:^>'%) 7 1 %05^ii^fc^JigJ3^Kr 

mt i.x:i<D^^mmf^mrj\-^/\^m^i:^^'r^fsm 

<o:^&tcTW«^i4^tb)tg4^^gfei^<fc^ife (^2. 

m^m\^^xm^vtct^^. mM^<^:^ >(i^\^^\^x2 
mm%^xmm {^m^x) \z,^^^^^-tf}^x^ 

[0 0 5 9] ^ti^ mmme tmm(D:^mx^ it^mj 
(o»mm^mm^m^i.tit^^. s, sxio^oq- 

cmxhoti (^2) « ^)^:v^r^ {b^feA(o{-tt^^9 (c>fb 

±<mmx^iim. mm^mi^x^^^tz. ^mmetmm 

S'J^Lfc^r:^. 4. 2l^?T'foofc (^4) o ^/c. i5fe 

[0 0 6 0] \mtm 1 

^J>.^uy>i K (3-^^ V8 6 P. W^5>8 5%. 

ae^^^tm) 5. 1 g^ffiv>^ft!i{i^-c^JS^ji <bi^ 
^<^:^feT\ W^^^±^tbirc^:bt^^j^{b'g'i|^ (^2. 

{b-&i^F«05p^®^RiJi2 1. 3A-CfoofCo w<D{b^ 
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i:;6Sx-#?:C75>ofc (^3) , 

[0 0 6 1 ] it^^J 2 
z:.^J>.^xi^y(V (=3 — ^ ^^^D8 6 P, W^^^S 5 

^^m&it^^G(r>^f^mmm\t 28.1 A-cfoofco 10 
i.x\^^^imnM.^fb^ii<o<o^m^t'r. ai^^f^jt 

y hnfcf-'tt^:^<^^/j:;6^ofc (^3) « 
[00 6 2] lt$(!E0ll 3 

2}) y V/^<D:7=7 n — ^t^T y yVT/u=i— 

(;^/W=2— /US 0 9 8, 1 2 0 0 g 

2 0 y 5/ byw/H r coSti^-e^rticttiZw^^^, sjcSiii&?a 

Si 8 0t:^^#mLfCo wO?aS"t?p«^/^r^:>:;(f^ 

fco ffliffi^m^Sffi 5 T o r r Xm^^^-T^ w ^ J: so 
0, 9 9. 7%<Dm^)tXiy^-n-:^^^7'i^;V^'f'/V' 

[0 0 6 3] nhthtci^-n-:i'^ ^v^i^JU;^^ 

jvr ^ 3 O O g . Hrl^^^iid 480g^2y5/h/U 

n^-rK73. Ig^rMTL. eBtPelS^^bfCo -^O 
4 8%NaOH7k^fRl. 6 g ^^fe&D L/c^. Wi^ 

i^^^^\.tit:i^. (;«7^;=t->'%) 4 2%OiE 

[0 0 6 4] ^m^\±Mt l.XZ(D]M:mT/U^/vm^2 

18. 2g^fflV^. Ji.og«e^g&^^ UT--iJ^ h7>f h 
(SWN. =1— :/'5r^:;^7/Ut^^^^) ^fflV>6flfi.*i± 

xmmmi trnmii^i^x^m^i^^thtzmiKmrnmit^ 

mv^mmmt^^HcD^^mmmn 24. 9 at-^o 
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tmmi,z.mm'^^m^m\^^xm:^i.f:Ltz^. qw^x 
mm\.x\^^^im\^M.^ti^i><D<o^m't-r. mw^w 

(7:>i%mi^mn-t^fj:m^^^W:^n^^tr-x^'r. ^ 
10 0 6 51 itmm4 

^i.fzt:L^s 8. 9 X 1 0" Q • cmX^^tz 

^»illiS««l 6 t ^< mm(o:^&xit^^ F - y :/n i> 

o^r> tmmx^^ m^^±m^&mvx^x.tz. te 

mm^^i^^s it^^FiD^^^i-iim^l^mm-tfinKD 

2^mMi^t Vxmm-^ h V iy^:^^{zM&L.X^y)^ 
Mf^^JcamUfcS O 0 nmBg^(Dg:pi2 O 0fi«^(;i2 

I 0 0 6 6 ] it^m 5 

^^^j6 ^f^^(D:^j^-c% ^t^ii^G<DW'mm^t&^^m 

SLfci<i::i'5, 4. 5 X 1 OH Q • cmT*feo:rc 

i->mmm^!^^nfco #^ixfc>fk;^feG-/j?y >^Dt^ 
o#9^?fi^T-#, m^f^^m^^m\^x^:tti, ^ 

met mm(o:^^xm^ Lyc^^m^* 4 ic;^t-o 

[006 7 ] ItlS^^^J 6 
^Vtzt^^^.l. 9 X 1 0»2 Q • cmr*feo7^c 

^«^is«sj6 mm<o^mxit'^f\^H-:^]) ':fx2 e 

u^^WJiiM^ife^Wrco ^ibnyclb'&i^H-^Ky :/ofc• 
^':/^^H§m^^^^i. ^m^'^m^mkw^^t-m^x\'i. 

?^ mi ^ (7) Wfe^^ t/^® S €r ^liS 

6 ^ mm<o:^mxm'^ ufcj^*^^ 4 jc^-To 

[006 8] itmm 7 — 10 

6 - 9 mm<oi^mx^'mmm\^^m i.tzmfi'^^mmM 
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